D
ESPITE interest in the use of hyperbaric oxygenation in the management of certain disorders of the nervous system,S,ll,lz,15,17-~~ 's the effect of high pressure oxygen on cerebral tissue oxygenation is not entirely clear. Some authors ~~ believe that relief of cerebral anoxia may be negated by the decrease in blood flow. Others 15'1s,24,34,'~s are of the opinion that total oxygen available to the brain is increased, despite the presence of vasoconstriction.
Previous experiments in animals with polarographic electrodes inserted into cerebral or spinal cord tissue ' -' ,21,~9,~5 or on the surface of the brain 3 indicate a marked rise of pO~ with hyperbaric oxygenation. However, direct measurement of oxygen tension by needle electrodes inserted into nervous tissue has significant theoretical and technical difficulties, which limit its usefulness? ,9,~ Thus, attention has been directed toward cerebrospinal fluid pO~ as an indicator of cerebral tissue oxygenation. Bloor, et al., ~ and Jarnum, et al., '~'-' believe that the pO2 of cisternal cerebrospinal fluid is a reflection of average cerebral oxygen tension or "available oxygen to the brain." Similarly, Gleichmann, et al., 16 found that direct polarographic measurement of pO~ in the subarachnoid space over the cerebral surface corresponds fairly well to the theoretical average brain tissue oxygen tension based on calculations for a tissue cylinder gas diffusion model.2~,25, ,T Investigation of the effects of hyperbaric oxygenation on cerebrospinal fluid pO2 is therefore of interest.
The present report attempts to correlate cerebrospinal fluid pO2 with changes in arterial oxygen tension in man. Only a few previous studies have dealt with the relationship of cerebrospinal fluid and arterial pO2 in patients a~176
and these have been carried out under normobaric conditions.
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Method Five patients were studied. Four had had severe head injuries but were not in the acute posttraumatic period. The fifth showed chronic neurological residua following subarachnoid hemorrhage and craniotomy for an aneurysm. All were breathing spontaneously.
In all five patients, 10.0% oxygen was administered through a tracheotomy opening. The brachial artery was punctured by an indwelling Coutnand needle. A 20-gauge 3 Vz spinal needle was inserted into the lumbar subarachnoid space. In three instances a spinal needle was also placed into the cisternal subarachnoid space. Spinal fluid or arterial specimens were obtained by aspiration into a 2 cc glass syringe. The syringe was heparinized for blood samples. Air bubbles were expressed, and the syringe was capped.
The pO~ was initially measured at normobaric conditions while the patient first breathed room air and then 100% oxygen. Specimens were drawn under progressive hyperbaric oxygenation up to 3 atmospheres (30 psi) and during and after decompression. In several cases, pCO~ and pH of cerebrospinal fluid and blood were obtained.
Analysis of specimens was performed at the same ambient pressures as those during collection by a technician, who was pressurized with the patient in the hyperbaric chamber. Blood gas analysis was carried out on an Astrup-A.N.E. 1 Analyzer (Radiometer Copenhagen, Type A.M.E. lc). Oxygen tension was determined by a Clark polarographic electrode2, 7 The pH was obtained with a liquid junction-type electrode (Radiometer Copenhagen, pH Meter 22S). Carbon dioxide concentration was calculated from a Siggaard-Anderson nomogram. 33
Results
The results are summarized in Table 1 . In Case Hollin, Espinosa, Sukoff and Jacobson * Average of multiple readings the first three cases both cisternal and lumbar needles were in place. In the fourth and fifth cases no cisternal samples were drawn. Corresponding arterial oxygen tensions were recorded. When oxygen was substituted for air at 1 atmosphere, cerebrospinal fluid oxygen values decreased in one instance and increased in two others. At 3 atmospheres pressure with the patient breathing 100% oxygen, arterial levels close to 1600 mm Hg were reached. Cisternal fluid pO~ average values as high as 470 mm Hg and lumbar averages up to 320 mm Hg were attained. Following decompression, pO~ values with patients breathing air at 1 atmosphere pressure were similar to those obtained at the beginning of the experiment. In the first patient, after breathing 100% oxygen at 3 atmospheres, an arterial pO~ of 1500 mm Hg was accompanied by a cisternal value of 530 mm Hg (Fig. 1) . Maximum lumbar pO2 approached 400 mm Hg. Some decrease in oxygen levels of all fluids tested occurred after 30 min at 3 atmospheres pressure. Decompression was followed by a rapid drop in arterial and cerebrospinal fluid oxygen tensions. In this case there was a closer correlation between the lumbar and cisternal oxygen tensions than in the following two examples.
In the second patient, an initial pO~ of 1000 mm Hg at 3 atmospheres was accompanied by a cisternal level of 310 mm Hg (Fig. 2) . Lumbar cerebrospinal fluid pO~ was essentially unchanged. After 15 min of oxygen breathing at 3 atmospheres, cisternal pO2 rose further and lumbar cerebrospinal fluid oxygen tension increased to double its initial value despite a slight decrease in arterial pO2. With decompression to 2 atmospheres, there was a sharp drop in arterial pO2, although cisternal and lumbar cerebrospinal fluid oxygen tensions remained elevated. After normobaric conditions with the patient breathing room air, arterial and cerebrospinal fluid pO2 returned to pretreatment levels.
In the third patient, an arterial pO2 of 1100 mm Hg was reached at 3 atmospheres pressure (Fig. 3) . This was accompanied by a cisternal oxygen tension of 340 mm Hg. Lumbar oxygen tension lagged behind arterial and cisternal pOz values. No significant elevation of lumbar fluid pO~ occurred until 3 atmospheres pressure was attained. At that level lumbar pO2 was approximately double its initial value. If cerebrospinal fluid oxygen tension is plotted against arterial pO~, cisternal fluid oxygen tension is seen to increase more rapidly and attain higher levels than that of the lumbar fluid (Fig. 4) .
